Objectives: To determine the prevalence of neurological involvement in Behcet's disease in a prospective study, and to describe the clinical patterns of neurological presentation in this disease in patients attending a multidisciplinary clinic in Baghdad. Methods: All patients attending the clinic who fulfilled the international study group criteria for the diagnosis of Behcet's disease were studied during a two year period starting in April 1999. Patients were assessed neurologically by a neuro-Behcetologist. All those with clinical neurological manifestations were sent for CSF examination, cranial magnetic resonance imaging, and magnetic resonance venography and were followed up to explore the patterns of neurological relapse. Results: 140 patients with Behcet's disease were studied. Their mean age was 34.2 years (range 16 to 66); 105 (75%) were men and 35 (25%) were women. The mean duration of the disease was 4.2 years (range 0.4 to 26). Twenty patients (14%) had neurological involvement (neuro-Behcet's disease); 14 of these (70%) were men and six (30%) women. The mean age at the first neurological presentation was 34.1 years. The mean duration of follow up of patients with neuro-Behcet's disease was 20.7 months. Ten patients with neuro-Behcet's disease (50%) presented with parenchymal CNS involvement, six (30%) with intracranial hypertension, and four (20%) with a mixed pattern of both parenchymal CNS involvement and intracranial hypertension. Conclusions: Careful neurological assessment of patients with Behcet's disease may show a relatively high prevalence of neuro-Behcet features, and though the clinical patterns of presentation are characteristic a mixed pattern may occur.
B
ehcet's disease is a chronic relapsing multisystem disease of unknown aetiology. 1 It bears the name of a Turkish dermatologist, Hulusi Behcet, who first described the disease in 1937. 2 Vasculitis is believed to be the underlying pathological process. 3 The disease commonly affects young adults and can involve the skin and mucous membranes, eyes, joints, vascular system, lungs, gastrointestinal tract, and nervous system. 4 As there are no definite diagnostic tests for Behcet's disease, the diagnosis relies on recognition of its various clinical features. These are present in different combinations, depending on the individual patient and the country of origin.
The most widely accepted diagnostic criteria are those of the international study group (ISG). 5 These require the presence of recurrent oral ulcers plus two of the following: recurrent genital ulcerations, typical defined eye lesions, typical defined skin lesions, or a positive pathergy test (a skin hypersensitivity reaction to a non-specific physical insult; when positive, the response consists of a papule or pustule that develops after 24 to 48 hours at the site of a needle prick to the skin 6 ). It is recognised that Behcet's disease has a peculiar epidemiology; it is prevalent around the Mediterranean basin, especially in its eastern part, and in the eastern rim of Asia, 7 but less so in other parts of the world. Geographical and ethnic variations in disease expression and severity are reported. 8 9 Iraq, which has a population of more than 22 million, is a Middle Eastern country with a relatively high prevalence of the disease. 10 11 Neurological involvement is well described in Behcet's disease (neuro-Behcet's disease), with variable prevalence rates of between 2.2% and 50%. 8 12-19 The prevalence is affected by many factors, including the interest and specialty of the unit from which patients were collected, the duration of follow up of the disease, the type of study (whether retrospective or prospective), regional and ethnic variations in disease expression, and the care with which the neurological assessment is done.
Different classifications of the patterns of neurological presentation are described, [20] [21] [22] [23] including a classification from our own neurology unit based on retrospective data. 24 In this prospective study we aimed to determine the prevalence of neurological involvement and the clinical patterns of neurological presentation in patients attending a multidisciplinary Behcet's disease clinic in Baghdad, Iraq.
METHODS
In April 1999, a new Behcet's disease clinic was established at Baghdad Teaching Hospital. This is a multidisciplinary clinic to which referrals come from various specialties in different parts of the country. It is the only such specialised clinic in the country. This survey was designed to study Behcet's disease patients attending the clinic over a two year period, starting in April 1999 and ending in March 2001. It included all patients attending the clinic who fulfilled the ISG criteria for the diagnosis of Behcet's disease 5 at the first visit or during the follow up period.
The following tests were carried out in all patients: complete blood count, erythrocyte sedimentation rate, urine analysis, and measurements of C reactive protein, rheumatoid factor, and antinuclear antibody. Other laboratory tests and radiological examinations were done as indicated clinically. The pathergy test was done by pricking the flexor aspect of forearm with a blunt gauge 20 needle and reading the result 48 hours later.
The patients were assessed by a dermatologist, a rheumatologist, an ophthalmologist, and other specialists as indicated. Every possible effort was made to rule out conditions that may simulate Behcet's disease.
All the patients were assessed neurologically by one of the authors (AHA). A careful history was taken and a full neurological examination was done. In patients whose neurological complaints occurred before the first visit to the clinic, previous records and investigations were reviewed thoroughly. Patients with neurological findings suggestive of involvement of the nervous system by the disease were regarded as cases of neuro-Behcet's disease, while patients who complained of headache only, with no other symptoms or signs of neurological involvement, were not considered to have neuro-Behcet's disease.
Nineteen of the 20 patients with neuro-Behcet's disease had an examination of their cerebrospinal fluid (CSF), and this was repeated as indicated clinically during the follow up period.
Cranial magnetic resonance imaging (MRI) and magnetic resonance venography (MRV) were done in all patients with neuro-Behcet's disease, using a Philips Gyroscan NT (3000) superconducting 1.5 tesla instrument, with 23 mT gradient power (Philips Inc, Einthoven, Netherlands). Axial T1 and T2 weighted images, coronal FLAIR sequences, MRV, and postcontrast T1 image sequences were undertaken. The examination was repeated when indicated clinically.
Follow up of neuro-Behcet's disease patients was done by the same neurologist, looking for patterns of neurological relapse.
RESULTS
In all, 140 patients with Behcet's disease were seen at the clinic during the two year period of the study. Their mean age at the time of assessment was 34.2 years (range 16 to 66). There were 105 men (75%) and 35 women (25%). The mean duration of the disease was 4.2 years (range 0.4 to 26). Eighteen patients (13%) had had the disease for less than 12 months, 13 (9%) for between 12 and 23 months, 31 (22%) for between two and five years, and 78 (56%) for more than five years. There were 134 Arab patients (96%) and only six were Kurdish (4%). Fifteen patients (10.7%) had a positive family history of Behcet's disease.
Twenty patients (14.3%) had neurological involvement; 14 of these (70%) were men and six (30%) women. Nineteen were Arabs and only one was Kurdish.
The mean age at the first neurological presentation was 34.1 years (range 21 to 52) and the mean duration of Behcet's disease at the first neurological presentation was 3.25 years (range [−1] to 12 years). Two patients had their neurological presentation as the first manifestation of Behcet's disease, the other features appearing later. Three patients had their neurological presentation with the onset of the other features, while in the majority (15 patients) the neurological presentation was after the onset of the other manifestations of Behcet's disease. The mean duration of follow up of the patients with neuro-Behcet's disease was 20.7 months (range 6 to 33).
We categorised the neurological patterns of presentation into two main types, depending on the clinical neurological features and supported by CSF and MRI findings (table 1) . Some patients had features of both types (mixed pattern).
Parenchymal CNS pattern
The first and the most common pattern (occurring in half the cohort) was the "parenchymal CNS" pattern, which included patients whose clinical features were suggestive of focal or diffuse parenchymal CNS involvement with no features to suggest intracranial hypertension. On CSF examination there was a normal opening pressure, usually with pleocytosis and/or a high protein; MRI commonly showed hyperintense T2 weighted lesions (plaques) while brain MRV showed no abnormalities. This pattern included well defined clinical forms (brain stem syndrome, cerebral stroke-like and psychiatric features) and a diffuse form suggestive of widespread parenchymal CNS involvement, as described previously. 24 The characteristic features of these forms were as follows:
• Brain stem syndrome (four patients): characterised by sudden or acute onset, taking days to reach the peak deficit. The findings were commonly a bilateral combination of cranial nerve, cerebellar, or pyramidal signs. Gradual improvement occurs in the course of the disease.
• Cerebral stroke-like (one patient): acute onset of unilateral neurological findings highly suggestive of a stroke, with features suggesting cerebral involvement, for example seizures.
• Psychiatric form (one patient): predominantly psychotic features.
• Diffuse form (two patients): acute or subacute onset with pseudobulbar signs including emotional lability, spastic dysarthria, swallowing difficulty, and brisk facial reflexes and jaw jerk; in these cases other features of parenchymal CNS involvement were reported, including pyramidal signs, a spinal sensory level, sphincter disturbances, and cerebellar signs.
There were two asymptomatic patients who had clear neurological signs (unilateral pyramidal signs) without a history of neurological complaints. These were relatively young (26 and 31 years) and had no risk factors for cerebrovascular disease or history of head trauma or perinatal birth injury. There was no pure spinal cord involvement in this series.
Intracranial hypertension
The other main pattern was "intracranial hypertension" which was manifested by headache, vomiting, and bilateral papilloedema, with no clinical or neuroradiological evidence of parenchymal CNS involvement. The CSF opening pressure was always increased, commonly with normal cells and protein.
Cranial MRI was basically normal, with a normal ventricular system. MRV confirmed cerebral venous thrombosis in five of the six patients.
Mixed pattern
The other four patients had a mixed pattern: they showed clinical evidences of parenchymal CNS involvement (two with brain stem syndrome, one with the diffuse form, and one with the cerebral stroke-like form) in addition to features of intracranial hypertension (headache, vomiting, and bilateral papilloedema). The CSF opening pressure was increased and the MRI and MRV showed plaques and cerebral venous thrombosis in all four patients.
Other clinical features
None of the patients in this series had a pure meningeal pattern and none had peripheral nervous system involvement (peripheral neuropathy or myopathy). Neurological relapses commonly took the same pattern as the initial presentations. Four relapses in two patients with the parenchymal CNS pattern and three relapses in two patients with intracranial hypertension had the same patterns as the initial presentations. However, one patient who presented initially with a parenchymal CNS pattern developed a relapse suggestive of a mixed pattern of both intracranial hypertension and parenchymal CNS involvement. Pyramidal symptoms and signs were the most common features in the cumulative list of symptoms and signs throughout the course of the illness, as shown in table 2.
The non-neurological manifestations occurring during the course of the disease are shown in table 3. Ocular involvement in the form of anterior or posterior uveitis and retinal vasculitis was reported in eight patients with neuro-Behcet's disease (40%). In the whole cohort of Behcet's disease patients, ocular involvement was reported in 42%. The pathergy test was positive in 10 of the 15 patients in whom it was done.
Investigations CSF examination was done in 19 patients. In those presenting with the parenchymal CNS pattern, 12 examinations were done in nine patients. In this group the CSF opening pressure was within normal limits, but six of the 12 CSF samples were abnormal: four had pleocytosis with or without raised protein, and two had raised protein only; the pleocytosis was lymphocytic in two (15 and 65 cells/mm The six patients who presented with intracranial hypertension all had increased CSF opening pressure (more than 200 mm CSF)on at least one occasion; otherwise their CSF constituents were normal except for one sample which had a raised protein level.
In patients presenting with the mixed pattern, the CSF opening pressures were increased on at least one occasion in each case, and the CSF findings were abnormal in two. The abnormalities included pleocytosis (15 and 32 lymphocytes/ mm 3 ) in both, while one patient had a raised protein (92 mg/dl). CSF protein electrophoresis for oligoclonal IgG bands was not available during the study period.
Cranial MRI and MRV were done in all 20 patients with neuro-Behcet's disease on at least one occasion. These showed single or scattered lesion (plaques) in eight of the 10 patients presenting with the parenchymal CNS pattern, with normal MRV. Cranial MRI was normal in all six patients presenting with the intracranial hypertension pattern, and cranial MRV showed cerebral venous thrombosis in five of these (fig 1) . In patients presenting with the mixed pattern, cranial MRI and MRV showed both plaques and cerebral venous thrombosis in all four cases. The plaques that were seen in 12 patients (eight in the parenchymal CNS pattern and four in the mixed pattern) were recognised as hyperintense parenchymal lesions on T2 weighted images (figs 2 and 3) and as bright focal lesions on FLAIR sequences, except in one patient in whom one of the plaques was not visualised by FLAIR but was clearly seen after gadolinium enhancement as an enhanced focal parenchymal lesion. The T1 appearance of the plaques was variable: in the majority (seven of the 12 patients), the lesions appeared as hypointense focal lesions; in two patients, plaques were not visualised (isointense); in two patients, there were mixed patterns of hypointense and isointense lesions; and only one patient showed a hyperintense T1 weighted image focal lesion surrounded by a dark rim, suggestive of haemorrhagic plaque.
The distribution of the plaques was as follows: cerebral white matter in 11 patients (92%), brain stem in five (42%), thalamus and basal ganglia in four (33%), and cortical grey matter in one (8%). A periventricular distribution of the plaques, as is classically seen in multiple sclerosis, was not observed.
In the two patients with parenchymal CNS presentation and normal MRI, the intervals between the onset of the clinical presentation and the MRI study were two and six weeks.
Follow up MRI in two patients with parenchymal CNS involvement who had plaques at the initial assessment showed a reduction in the number and size of the plaques in one patient after three months from the time of the initial assessment and in the other patient after six months. 
DISCUSSION
There have been many reports describing the prevalence rates for the neurological involvement in Behcet's disease from different countries. 8 12-19 These were mainly retrospective, from different units with variable interest in the disease. The present study was designed to investigate this issue prospectively over a two year period in a multidisciplinary clinic. The initial neurological assessment and the follow up were done by a neurologist with an interest in neuro-Behcet's disease.
The prevalence of neuro-Behcet's disease among our patients was 14.3%, which is higher than the 5.3% in the only similar prospective study that we could trace (from Istanbul in 1989 14 ). That study was carried out over a one year period and included 323 patients with Behcet's disease attending a Behcet's disease clinic. Their initial neurological assessment was done by a rheumatologist at the Behcet's clinic before referal to the neurology department, which might explain the difference in prevalence. Another possible explanation is the well known regional and ethnic variation in disease expression in Behcet's disease. 8 9 MRI was not available at that time. It has been observed that the CNS is involved in a large proportion of patients with Behcet's disease in the Arabian region. 21 Even in a multidisciplinary clinic, referrals may be biased toward the specialty of the most interested and active specialists attached to the clinic. This might have an effect on the reported prevalence rates for the different manifestations of the disease. In our Behcet's disease clinic, we try to reduce this bias to a minimum by encouraging referrals from all subspecialties and by encouraging patients to refer themselves to the clinic.
The results of the current study represent the prevalence of neurological involvement in Behcet's disease from a hospital based clinic and not in the community. Community based studies generally include milder disease manifestations. 25 Carefully planned community based studies in different countries are needed to determine the prevalence of neurological involvement in Behcet's disease, as neurological manifestations represent a major cause of morbidity and mortality of this disease. 26 We categorised the patterns of neurological presentation into two main types depending on the clinical findings, supported by the CSF results and cranial MRI and MRV: a parenchymal CNS pattern and an intracranial hypertension pattern. This classification has clinical, aetiopathological, therapeutic, and prognostic implications, as described in detail previously. 24 It is a modification of our previously reported classification, which was based on retrospective data and lacked the benefit of MRI, which was not available at the time. The major modification is the finding of a "mixed pattern," which will be discussed below. Most of the cases of neuro-Behcet's disease reported to date can be grouped into this simple and practical classification. This will enable the practising clinician to remember the possibility of Behcet's disease when faced with the patterns and forms described in the classification. It does not, of course, cover every single rare and unusual manifestation of neuro-Behcet's disease, but we 
